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^rae  storage^nd  transport' -of  charge  in  eiectroactlve,  materials  are  closely  related 
We  develop  th^^acroscopic  concepts^of  ^redox  capaclt^p-l^,  and'V’pc  electronic  con¬ 
ductivity,^^.  Jheir  ratio,  D  «  o  /p,  is  identified  as  the  electron  diffusion 
coefficient.  .^A  microscopic  model  isdeveloped  incorporating  interaction  among  the 
stored  electrons  and  variatiqn  of  counterion  activity  as  a  function  of  electrochemical 
potential.  Data  obtained  for  the  polymer  polylOs(2,2’-bipyrldlneyi(4-vlnylpyridine'^r 
(ClOl)  /  .(x  ■  0-3)  are  compared  with  the  model.  The  dependence  of  the  electron  dlf- 
fusira^coefflclent  on  electrochemical  potential  is  particularly  revealing  of  ^^crepan 
between  the  real  material  and  the  model.  suSttestina  that  this  quantity  will  beroseful 


1/173  ®  variety  of  electroactive  materials 
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.  at  lero  potential,  the  energy  of  the  electrons,  U,,  w. 

effect  on  the  counterion  concentration.  This  assumption  is  a  reasonaole  starting 

point  for  most  electrolyte  iolulions  and  most  electroactive  material*.  Nearly  non-  U,  “  ii„u  —  n,ed 

.onic  material*  would  be  an  eaceptkm.  The  number  concentration,  of  counterions  where  n„  i*  the  number  of  pair*  of  neighboring  occupied  site*.  The  partition 

n,.  i*  thus.  function  for  clearons,  Q„  U: 


when  f  is  of  the  order  of  kT.  Beyond  that  range,  occupied  site-occupied  site 

interactions  cause  substantial  ordering  of  the  occupation  patterns.  For  insunce,  for  TT**  capacity  is: 


~  MicroKopic  iaterprcution  of  D,(E^>  will  cictrly  be  model  depeadeaL 

From  E(|os.  1 1  and  20,  the  clearoa  diffusion  ooefficicat  for  this  model  is: 
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film  thickness  d  -  13  nm  (from  volume,  V,  determined  as  described 
in  text).  C  determined  from  out<of-phase  current  of  AC 
voltammogram  as  described  in  text.  Scan  rate  v  -  O.S  mV/s; 
frequency  <tf/2a-  -  SO  Hz;  2  mV. 

B)  Him  conductance,  G,  and  DC  electron  ronductivity,  (solid 
curves)  expanded  from  Fig.  3B. 

C)  Experimental  electron  diffusion  coefficient,  D,  (solid  curve). 

Points  in  all  panels  are  calculated  using  Eqns.  19,  20,  28  and  29  with 


;>(kT/nse2) 


E-E|/t<mV  AT  25»C> 


(E-Ei/jXe/kT) 


FIGURE  2 

C.  Chidsey  &  R.W.  Murray 


E  ,  V  VS.  SSCE 

FIGURE  3 

C.  CMdsey  &  R.  W.  Murray 
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